Lectins detect changes of the glycosylation status of plasma membrane constituents during late apoptosis.
Mechanisms governing the normal resolution processes of inflammation are poorly understood, yet their elucidation may lead to a greater understanding of the pathogenesis of chronic inflammation. The removal of apoptotic cell material and their potentially histotoxic contents is a prerequisite of resolution. Engulfment by macrophages is an important disposal route, and changes in the apoptotic cells that are associated with their recognition by macrophages are the subject of this report. Apoptosis and necrosis in primary cells and cell lines were induced by various stimuli. The binding profile of 23 different lectins for vital, apoptotic, and necrotic cells were analyzed by flow cytometry. We observed that lectins were able to attach to the cell surfaces of vital and dying cells. Some lectins exhibited membrane destructive properties and, consecutively, changed the morphology of the cells as detected by flow cytometry. Other lectins did not show differences in their binding to viable and apoptotic cells. Those lectins were, therefore, not used for analyses of surface changes. The lectins Griffonia simplificolia II (GSL II), Narcissus pseudonarcissus (NPn), and Ulex europaeus I (UEA I) showed no cytotoxic activity and bound preferentially to dying cells. Primary and secondary necrotic cells displayed an equal staining intensity, which was substantially higher than for apoptotic cells. The binding of GSL II, NPn, and UEA to dying cells increased in a time-dependent manner and was delayed to AxV positivity and the decrease in the mitochondrial membrane potential of apoptotic cells. The kinetic of the lectin staining correlated with the increase in subG1-DNA. GSL II, NPn, and UEA are specific for N-acetylglucosamine, mannose, and fucose, respectively. According to their binding specificity, we conclude that N-acetylglucosamine-, mannose-, and fucose-containing epitopes are increasingly exposed on cells undergoing apoptosis.